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Silver Carp Hypophthalmichthys molitrix are an invasive species
making up a large portion of the fish biomass in the lower
portions of the Tennessee River and the Cumberland River. This
species is expanding its range throughout the upper portions of
these rivers, beginning with Kentucky Lake and Lake Barkley.
Silver Carp rarely spawn in Kentucky Lake and Lake Barkely, but
they can enter these reservoirs through the lock chamber. Thus,
the bottleneck created by lock chambers can be used to control
expansion of invasive Silver Carp. Although Silver Carp movement
patterns have been studied in other portions of the Tennessee
River and Cumberland River the lowermost portion of both rivers
below the dams is a unique environment in which the movement
of Silver Carp has not yet been closely studied. Understanding
Silver Carp movement patterns in the lower part of these rivers is
important for understanding the factors which influence Silver
Carp dam crossing. We used acoustic tags to track Silver Carp in
the lower Tennessee River and lower Cumberland River. Mobile
tracking was performed on each river system biweekly and
supplemented with stationary receivers deployed throughout both
rivers. Movement rates will be compared to water temperature,

discharge, elevation, and barge traffic. These data can be used to
assist barrier operation and management to prevent Silver Carp
from passing into Kentucky Lake and Lake Barkley
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Silver Carp Hypopthalmichthys molitrix movements in the Lower Tennessee and Lower
Cumberland River
Miranda Belanger and Timothy Spier
Murray State University, Department of Biological Sciences, Murray, Kentucky
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The objectives of studying this unique habitat that connects large populations
of Silver Carp to Lake Barkley and Kentucky Lake are to quantify Silver Carp
routine movements, migrations patterns, and spawning behavior. Such
information can be used to reduce establishment and spread of Silver Carp.

Figure 2. Average number
(with SE) of Silver Carp
located in the Cumberland
River at 5 km intervals per
month. No clear pattern or
grouping is shown.

2.5

0

Silver Carp migrations have been associated with a sharp rise in river stage and
current velocity in large rivers (1,3). A stretch of 25 RK could be long enough to
allow Silver Carp eggs to hatch given sufficient flow and optimal water
temperature (4). Thus, the lower Cumberland and Tennessee Rivers might be
important spawning areas for Silver carp.

Tagging
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• Kentucky Fish and Wildlife Resources has been surgically implanting Silver
Carp with InnovaSea individually coded acoustic telemetry transmitters since
2016.
• Paddlefish Polydon spathula, Smallmouth Buffalo Ictiobus bubalus, and
Freshwater Drum Aplodinotus grunniens have been tagged since 2019.
• Additional tagged species: Bighead Carp Hypophthalmichthys nobilis , Grass
Carp Ctenopharyngodon idella, Blue Sucker Cycleptus elongatus, Lake
Sturgeon Acipenser fulvescens, Alligator Gar Atractosteus spatula
• Murray State University and other state and federal agencies have released
tagged fish within the study area.
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Figure 3. Average number
(with SE) of Silver Carp
located in the Tennessee River
at 5km intervals per month. A
clear grouping is show at RK
20.

Average Number of Fish

The leading edge of the Silver Carp Hypopthalmichthys molitrix expansion in the
southeast United States is in the Cumberland River and Tennessee River basins
(2). The lower most free-flowing section of the Cumberland River is 49 river
kilometers (RK), from the Ohio River to the Lake Barkley Lock and Dam, while
the lowermost section of the Tennessee River is 35 RK from the Ohio River to
the lock and dam on Kentucky Lake. These dams provide a natural bottleneck
limiting, but not preventing, Silver Carp from migrating upstream into Lake
Barkley and Kentucky Lake. Movement of carp within these large flood-storage
reservoirs has been studied, and their movement has also been studied in large
rivers. However, the free-flowing stretches of river downstream of these dams is
a unique habitat which has not yet been studied.
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Figure 6. Image of Silver Carp after surgical insertion of InnovaSea acoustic telemetry tag and orange external loop tag.

Methods and Study Area
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Mobile tracking
Stationary Tracking
• Conducted once per week,
• InnovaSea VR2 receivers are
alternating river systems
deployed through the Tennessee
• Boat mounted hydrophones
River and Cumberland River
deployed every 0.8 km while drifting • VR2 receivers deployed in 1 tributary
downstream
per river system
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Figure 4. Hydrograph of the
Cumberland River and
Tennessee River total
discharge. The sample
period is between the two
dotted red lines.
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Figure 1. Map of the study area with tributaries selected for sampling. Stationary VR2 receivers in Cumberland River and
Tennessee River are denoted by yellow dots. Tributary VR2 receivers are marked with green dots.

2022−May

2022−Aug

1. Abdusamadov, A. S. (1987). Biology of White Amur, Ctenopharyngodon idella, Silver Carp, Hypophthalmichthys molitrix, and Bighead,
Aristichthys nobilis, acclimatized in the Terek region of the Caspian Basin. Journal of Ichthyology 26(4): 41-49.
2. Kolar, C. S., Chapman, D. C., Courtenay Jr, W. R., Housel, C. M., Williams, J. D., & Jennings, D. P. (2005). Asian carps of the genus
Hypophthalmichthys (Pisces, Cyprinidae)-A biological synopsis and environmental risk assessment.
3. Krykhtin, M.L., and Gorbach, E.I. (1981). Reproductive ecology of the Grass Carp, Ctenopharyngodon idella, and the Silver Carp,
Hypophthalmichthys molitrix, in the Amur Basin. Journal of Ichthyology 21:109–123.
4. Murphy, E.A, and Jackson P.R. (2013). Hydraulic and water-quality data collection for the investigation of Great Lakes tributaries for Asian
carp spawning and egg-transport suitability. US Geological Survey Scientific Investigations Report 2013-5106. 30 pp. Urbana, IL.

y=-1.4106 x+65.0276
p=0.002192
R2=0.9604

28

Mean RK

Figure 5. The Cumberland
River water temperature
compared to the mean RK
(with SE) of fish detected.
Mean RK was not
significantly related to
discharge. No significant
relationship between
temperature or discharge
has been shown on the
Tennessee River.
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• Continue to collect data via mobile tracking
• Initial data has been collected during warmer months with low discharge
• Data collection will continue under varying environmental conditions
• Incorporate VR2 data to get more robust, large scale movement trends
• Deploy additional VR2s in tributaries
• Analyze additional variables such as channel morphology, river sinuosity,
wind, barge traffic, freshwater inputs, depth, etc.
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